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ABSTRACT : As the world facing the problem of eutrophication and it is decreasing the life of lakes, 
this will produce the shortage of freshwater. Hydrophytes are one of the cheaper and best options for 
regenerating eutrophic lake. Model eutrophic aquatic ecosystems was designed for bioremediation 
purpose, for use of hydrophytes, a freshwater static model ecosystem was established. Glass aquarium 
measuring 180 x 45x 45 cm was used as an ecosystem chamber. Fifteen kg of black soil from Wadali 
Lake was added to make a 4 cm bed in the aquarium. Different hydrophytic plants like Ecchornia, 
Pistia, Cham, Vallisneria, Hydrilla, Naja were introduced in the aquarium. Then it was filled with 200 
Lof water. Afterwards certain species of zooplankton and phytoplankton, snails, Chironomous larvae , 
Rasbora fishes were introduced in the aquarium. Water sample was analyzed for one month at one day 
interval. In a simulated experimental eutrophic model aquatic ecosystem, the BOD was depleted and 
the nutrients like phosphates, sulphates and nitrates were reduced significantly. 
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T oday the flux of nutrients from their 
sources to the coast is strongly 
influenced by anthropogenic activities. 
Human population growth does not cease in 
the near future and in all already high 
agricultural production regions (such as the 
U.S., Central Europe, but in particular in India 
and China) the application of fertilizers will 
increase. In addition, clear-cutting trees, 
drainage of wetlands, fertilizing fields and 
meadows, intensive husbandry, building dams 
and towns, in essence all anthropogenic 
activities, contribute to the prevailing picture 
of cultural eutrophication. Macrophytes play 
important roles in balancing Lake Ecosystem. 
For the first time, they were recognised during 
1960s and 1970s in water quality improvement 
(Wooten and Dood, 1976). Gu Binhe (2005) 
investigated in several Hydrilla-dom i n atcd 
lakes; mean total P concentration (126 pg/lit) 
at inflow was reduced to 106 pg/lit at outflow. 


The maximum inflow total P concentration in 
a lake with positive nutrient reduction was 148 
pg/lit. Zimmels et cd. (2007) investigated the 
capacity to reach lower bounds for extraction 
of pollutants from wastewater by four floating 
aquatic macrophytes-water hyacinth 
(Eichhornia crassipes), water lettuce ( Pistia 
stratiotes), salvinia ( Salvinia rotundifolia) 
and water primroses ( Ludvigia palustris). It 
is shown that the following lower bounds can 
be established for wastewater purification 
with water hyacinth. Silva and Camargo 
(2006) carried out work on efficiency of 
aquatic macrophyte to treat nile Tilapia pond 
effluent. 

The aim of this work was to evaluate 
the efficiency of three species of floating 
aquatic macrophytes ( Eichhornia crassipes, 
Pistia stratiotes and Salvinia molesta) to 
treat effluents from Nile tilapia culture 
ponds.Naturally growing aquatic macrophytes 
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can be used to remove nitrogen, phosphorus, nitrates, 
phosphates, and heavy metals, by consuming them in the 
form of plant nutrients (Agami and Reddy, 1991). 
Macrophyte based wastewater treatment systems are 
relatively inexpensive to construct and operate, easy to 
maintain and provide effective and reliable wastewater 
treatments (Farahbakhshazad et al., 2000; Lin et al., 
2002; Silva and Camargo, 2006). Knight et al. (2003) 
noticed long-term phosphorus removal in Florida aquatic 
systems dominated by submerged aquatic vegetation. 
Shardendu et al. (2012) Aquatic plants with their high 
relative growth rates efficiently absorb nutrients from 
their surrounding media, thereby providing a simple and 
inexpensive solution for nutrient-polluted aquifers. 
Phosphate recovery by macrophytes Shifting to larger 
aquatic plant species, floating macrophytes such as water 
hyacinth ( Eichhornia crassipes ) and duckweed 
(. Lemnaceae minor) grow on the surface of ponds 
whereas emergent macrophytes are grown in what are 
commonly referred to as constructed wetlands. Most 
common is the use of emergent macrophytes Andrew et 
al. (2012). Gupta et al. (2012) Phytoremediation 
techniques for the treatment of different types of 
wastewater have been used by several researchers. 
These techniques are reported to be cost effective 
compared to other methods. Li et al. (2016) three species 
of aquatic plants ( Scirpus validus, Phragmites 
australis and Acorns calamus) were used as 
experimental materials to study their capacity to purify 
contaminated water and their effects on water pH and 
dissolved oxygen (DO). Anandha and Kalpana (2015) 
reported that various nutrients such as ammonia, nitrate 
and phosphate were analyzed throughout the study. Water 
hyacinth with papaya stem showed greater removal of 
nitrate (74%) and ammonia (67%). Ayyasamy et al. 
(2009) the quality of the physico-chemical parameters in 
the groundwater samples were found to be low in water 
treated with water hyacinth compared to untreated water. 
Shanthi et al. (2009) Water hyacinth reduced the nitrate 
level to 64 per cent in a synthetic medium containing 100 
mg l _l of nitrate. The efficiency of nitrate removal was 
further increased to 80 and 83 per cent with initial nitrate 
concentrations of 200 and 300 mg l -1 , respectively but 
was decreased with 400 and 500 mg 1 _1 . According to 
the harvest result, 4-11 per cent of nitrogen removed by 
the planted wetland was due to vegetation uptake, and 
89-96 per cent was due to denitrification. Lin et al. (2002) 


Planting a wetland with macrophytes with high 
productivity may be an economic way for removing 
nitrate from groundwater. According to the harvest result, 
4-11 per cent of nitrogen removed by the planted wetland 
was due to vegetation uptake and 89-96 per cent was 
due to denitrification. Phytoremediation techniques have 
been found potential to absorb effluents to maximum 
extent and without possibility of secondary pollution (Shah, 
et al., 2010). Various reports are available on the 
purification of waste waters using different species of 
hydrophytes (Kumar et al., 2012 and Vasanthy et al., 
2011). Impressive removal rates of inorganic nitrogen 
nitrate (NO,-N), ammonium (NH 4 -N) and total N) and 
phosphorus (P0 4 -P and total P) have been reported using 
aquatic plants especially when water hyacinth were 
utilized in nutrient or metal-rich wastewaters (Lu, 2009). 

Experimental Methodology 

Model eutrophic aquatic ecosystems was designed 
for bioremediation purpose, for use of hydrophytes, A 
freshwater static model ecosystem was established. 
Glass aquarium measuring 1 80 x 45x 45 cm was used as 
an ecosystem chamber. Fifteen kg of black soil from 
Wadali Lake was added to make a 4 cm bed in the 
aquarium. Different hydrophytic plants like Ecchornia, 
Pistia, Chara, Vallisneria, Hy dr ill a, Naja were 
introduced in the aquarium. Then it was filled with 200 
lit of water. Afterwards certain species of zooplankton 
and phytoplankton, snails, Chironomous larvae, Rasbora 
fishes were introduced in the aquarium. Water sample 
was analyzed for one month at one day interval. 

Physico-chemical parameters were analyzed 
(According to APHA (1995) and NEERI (1987) A 
laboratory manual on water analysis. 

Following water quality parameters were analyzed 
during the study: 

pH 2) Colour 3) Temperature 4) Dissolved oxygen 
5) Total Hardness 6) Calcium hardness 7) Magnesium 
Hardness 8) Chloride 9) Alkalinity 10) Acidity 1 1 ) B.O.D. 
12) Phosphate 13) Sulphate 14) Nitrate - N 15) Nitrate. 

Experimental Findings and Discussion 

After adding hydrophytes to the model aquatic 
ecosystem the pH changed to 6.7 on day 6 (Initially it 
was 6.6). Further it increased to 4.54 per cent on day 
20. On day 2 1 and thereafter it increased and on day 30 
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Table I : Physico- chemical contents in water of experimental aquatic ecosystem after addition of hydrophytes 

Sr. No. Parameters ^dPO^ I st day 2 nd day 3 d day 4 lh cay 5 I,: day 6 11 ' day 7 U| day 8* 1 day 9 ,h cay lo‘'day 
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it became 7. 1 . 

After adding hydrophytes to the model aquatic 
ecosystem the colour is found to be faint green on 21 st to 
23 rd day. Afterwards it became transparent during the 
experimental work. Transparency is an important factor 
in the development and distribution of flora and fauna in 
the freshwaters. Pechlaner (1971) and Singh (1984) have 
used the transparency values as an index of eutrophy. 

After adding hydrophytes to the model aquatic 
ecosystem the temperature changed to 27.5°C on day 6 
(Initially it was 26.0°C). Further it increased to 28.9°C 
on day 20. On day 2 1 and thereafter it decreased and on 
day 30 it became 27.4 °C . 

After adding hydrophytes to the model aquatic 
ecosystem the dissolved oxygen changed to 5.6 mg/1 on 
day 1 (Initially it was 6.2 mg/1). Further it decreased to 
4.9 mg/1 on day 12. On day 25 and thereafter it increased 
and on day 30 it became 7.2 mg/1 . 

After adding hydrophytes to the model aquatic 
ecosystem the total hardness changed to 219 mg/1 on 
day 1 (Initially it was 220 mg/1). Further it decreased to 
201 mg/1 on day 12. On day 13 and thereafter it decreased 
and on day 30 it became decreased to 156 mg/1 . 

After adding hydrophytes to the model aquatic 
ecosystem the calcium hardness changed to 101 mg/1 on 
day 1 (Initially it was 102 mg/1). Further it decreased to 
93 mg/1 on day 12. On day 13 and thereafter, it decreased 
and on day 30 it became 76 mg/1 . 

After adding hydrophytes to the model aquatic 
ecosystem the magnesium hardness changed to 1 19 mg/ 
1 on day 1 (Initially it was 118 mg/1). Further it decreased 
to 109 mg/1 on day 10. On day 11 and thereafter, it 
decreased and on day 30 it became 83 mg/1. 

After adding hydrophytes to the model aquatic 
ecosystem the chloride concentration changed to 65.2 
mg/1 on day 1 (Initially it was 65.4 mg/1). Further it 
decreased to 61.8 mg/1 on day 12. On day 13 and 
thereafter, it decreased by 14.53 per cent on day 30. 

After addition of hydrophytes to the model aquatic 
ecosystem the alkalinity changed to 22 1 mg/1 on day 1 
(initially it was 223 mg/1). Further it decreased by 16.15 
per cent on day 20. On day 2 1 and thereafter, it decreased 
and on day 30 it became 167 mg/1. 

After addition of hydrophytes to the model aquatic 
ecosystem the acidity changed to 63.9 mg/1 on day 1 
(Initially it was 64.1 mg/1). Further it decreased to 57.9 
mg/1 on day 15. On day 16 and thereafter, it decreased 


>. T3 

-SF 

c 




a 

r- 


O' 

d 


o 

II 


_ 

rrt . 

-O O 


d 

-H 


° T, ° 

7 41 g a 

ft - = 


3 & | 

a <- - 


* * i 4J 

K d "C 


z A 


A 

K 


ft a 

'g tS 

sO — 


- # 
2 £ 


z J -H j 

P tj- r~ 

a £ 


“a 


rtt 


o 

-H 


h 

o 

-H 


Oft 

£ 




c P 


3 0 . 0 --- 

Q c v> w o 

© S •- c ■« 

U H O t- U 


oo 


— 00 00 


I A 


41 

S3 


=ij 

£ 


•p 

XL 


? M 


8 a 


o 

M 


o 

A 

-d 


a » 


g 

1 

JB 

SL 

2 


-H 

'O 


■H -H 


O’ 

a 


o 

d 

-H 


— o 

i 1 -h 

sC * 


P 

o o 

•H -H 




O o 

M -H 
• oc 


O 

-H 


— O 

-H M 


<T5 _ — 


41 

v> 


— o 

a. £ 

n 


(N 


41 

Vi 




O 

41 

O' 


o 

M 


<n 


$ $ 


— Vi — . O — — I*" 


O O 

2* 41 

p p 
O r^i 


— O' 

o — ; 
d o 

* a 

Q p 

— <N 


o p 

o o 

£ & 
o o 

— rs i 


41 

— <N 


O O 

a a 


— O' 

d d 

-H 


a 


O' P 
— 

o d 

a a 

p o 
d O' 


r*i <N 


9 ° 
£ * 


9 5 

P oo 


— <N 

d d 

41 41 

Vi — 
© <N 

— rs 


a 


a a 
— : ^ 
c4 O' 


cm 

II 


O r-, P p 

odd 0 

-H 41 -h 4* 

h - O ^ 

<=: 

- IN N E 


— (N m 


oij 

E 

s> 

ob 

2/1 

'Sfci 

£ 

O/J 

E 

cb 

£ 

>-ivl 

i > 


3 

fc 

w 


z 

E 

T3 

*c 

rr 

>■* 

d 



*-> 


j= 

U 

jo 

u 

c 

C/1 

_D- 

e 


u 

< 

< 

cri 

c_ 

C/D 

z 

z 

oo 

Ov 



v>» 


>1 



Asian J. Environ. Sci., 12(1) Jun., 2017 : 31-36 
_| HIND INSTITUTE OF SCIENCE AND TECHNOLOGY 


REGENERATING EUTROPHIC AQUATIC ECOSYSTEM THROUGH HYDROPHYTES 


and on day 30 it became 50.6 mg/1. 

After addition of hydrophytes to the model aquatic 
ecosystem the BOD changed to 3.5 mg/1 on day 2 
(Initially it was 3.6 mg/1). Further it decreased to 2.8 mg/ 
1 on day 15. On day 16 and thereafter, it decreased and 
on day 30 it became decreased to 1.8 mg/1. 

After addition of hydrophytes to the model aquatic 
ecosystem the phosphate concentration of water changed 
to 1.29 mg/1 on day 1 (Initially it was 1.30 mg/1). Further 
it decreased to 1.15 mg/1 on day 15. On day 16 and 
thereafter, it decreased and on day 30 it became 0.9 mg/ 
1 . 

After addition of hydrophytes to the model aquatic 
ecosystem the sulphate concentration of water changed 
to 2.87 mg/1 on day 1 (Initially it was 2.90 mg/1). Further 
it decreased to 2.36 mg/1 on day 20. On day 21 and 
thereafter, it decreased to 1.9 mg/1 on day 30. 

After addition of hydrophytes to the model aquatic 
ecosystem the nitrate - N concentration of water changed 
to 2.68 mg/1 on day 1 (Initially it was 2.70 mg/1). Further 
it decreased to 12.23 per cent on day 20. On day 21 and 
thereafter, it decreased and on day 30 it became 1.71 
mg/1. 

After addition of hydrophytes to the model aquatic 
ecosystem the nitrate concentration of water changed 
to 1 1 . 87 mg/1 on day 1 (Initially it was 1 1 .96 mg/1). Further 
it decreased to 10.49 mg/1 on day 20. On day 21 and 
thereafter, it decreased and on day 30 it became 7.57 
mg/1. 

After addition of hydrophytes to the model aquatic 
ecosystem the nitrate concentration of water changed 
to 1 1 . 87 mg/1 on day 1 (Initially it was 1 1 .96 mg/1). Further 
it decreased to 10.49 mg/1 on day 20. On day 21 and 
thereafter, it decreased and on day 30 it became 7.57 
mg/1. 

Conclusion : 

In a simulated experimental eutrophic model aquatic 
ecosystem, when rooted hydrophytes like Ecchornia, 
Pistia, Chara, Vallesneria and Hydrilla were introduced 
for 30 days, the BOD was depleted and the nutrients 
like phosphates, sulphates and nitrates were reduced 
significantly. 
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